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[57] | ABSTRACT

A tire-pressure regulating system is proposed with
which the air pressure in the vehicle tires can be varied
while driving. The tires are connected to supply lines in
which rotor connections, control valves, flow restric-
tive elements and an adjustable regulating valve are
disposed. A relay valve and an axle valve are Incorpo-
rated following the regulating valve.

By means of guiding the supply line in and at the axle
valve in a particular manner, an acceleration of the
pressure equalization process is attained.

The tire-pressure regulating device is preferably usable
in trucks and tratler trucks.

6 Claims, 1 Drawing Figure
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1
TIRE-PRESSURE REGULATING SYSTEM

BACKGROUND OF THE INVENTION

The invention is based on a tire-pressure regulating
system. A system of this kind is known from German
Auslegeschrift No. 26 30 511.

In this known system, a measurement of pressure per
se takes place in the supply line. Since the pressure
sensors either cannot be disposed in the vehicle wheels
or can be so disposed only with great difficulty, the
known regulating system necessarily requires a waiting
period until a complete pressure equalization has taken
place, before one can obtain some idea of the new pres-
sure more recently attained. In other words, a mainte-
nance function without any supply or withdrawal of air
must be attained. Only then is it possible to effect fol-
low-up regulation, and only after such an adjustment
has brought about, the desired tire pressure can the
supply line be bled, this bleeding being important in
order to relieve the pressure on the rotor connections
disposed on the wheels, and thus to reduce friction.

It is true that another known regulating system (Ger-
man Auslegeschrift No. 27 36 603) is equipped with a
timer switch which shuts off the pressure variation
which has been determined empirically after a set per-
iod of time. However, there are various adjustment
variables which change the filling time—for instance,
the supply pressure at a particular time—and another
factor is whether the compressor which feeds the sup-
ply container feeds air directly via this container into
the tires, or not. For instance, if the vehicle has been
shut off in the meantime and the equalization of pressure
had not yet been completed upon vehicle shutoff, then

after several such cycles, a shlft in the pressure level in
the tires takes place. -

Finally, it is also already known from German Offen-

legungsschrift No. 21 41 553 that the regulating process
can be automatically interrupted‘'via a timer switch
once a certain tire pressure has been attained.

OBJECT AND SUMMARY OF THE INVENTION

The tire-pressure regulating system has the advantage
over the prior art that the process of pressure equaliza-
tion is accelerated substantially, especially in the case of
relieving the supply line. As a result, the regulating
times are shortened. - '

In addition, an overall higher air throughput through
the control valves can be attained. A further advantage
is that two different air quantities can be directed; that
is, one air quantity, intended for relieving the rotor
connections, is substantially higher (approximately
twice as high) than that intended for reducing the tire
pressure. During tire pressure reduction, the control
valve remains opened. The higher air throughput dur-
ing bleeding, however, produced a closing force in the
control valve which is further reinforced by the built-in
spring, so that the valve reliably attains its closing posi-
tion.

The invention will be better understood and further
objects and advantages thereof will become more ap-

parent from the ensuing detailed description of a pre-
ferred embodiment taken in conjunction with the draw-

Ing.

10

15

20

25

30

35

45

50

35

60

63

2

BRIEF DESCRIPTION OF THE DRAWING

The single FIGURE of the drawing shows an exem-
plary embodiment of the invention which will be de-
scribed in further detail below.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A tire-pressure regulating system has a compressor 1,
which supplies compressed air to a supply container 3
via a pressure limiter 2. A relay valve § having a large
passageway cross section is connected to the container
3 via a terminal 4. When there is a pressure indication by
means of a manometer 9', a regulating valve 9 which
triggers the relay valve § is supplied with air by way of
a second terminal 6 on the supply container 3.

The regulating valve 9 is a pressure control valve, at
which the tire pressure is pre-selectable, ranging from 1
to 5 bar, for instance. A pressure-actuated 3/2-way axle -
valve 11 is disposed following the relay valve 5. This
valve 11 is connected to a supply line 12 in which a flow
sensor 13 is connected. After the axle valve 11, the
supply line 12 is subdivided into two line branches 12
and 12"’ which are connected with rotors 16, and 17 one
for each wheel 20, 21. The axle valve 11 either connects
the supply line 12 with the line branches 12', 12", or it
blocks the supply line 12 while simultaneously connect-
ing the line branches 12/, 12" to a relief means 11, 11",
Following the two rotors 16 and 17, the system incorpo-
rates one 2/2-way control valve 24, 25, venturi or flow
restrictive means 28, 29 and one shutoff cock or valve
32, 33 for each wheel 20, 21. The control valves 24, 25
are pressure valves and are adjusted in adaptation to the
regulating valve 9 such that at pressures higher than 1
bar they are open, while when the pressure in the sup-
ply line 12/, 12" is lower than 1 bar they assume the
shutoff position. |

The axle valve 11 1s electrlcal]y connected to a con-
trol switch 36, which like the regulating valve 9 is dis-
posed in the passenger compartment of the vehicle. The
switch 36 has two positions, ‘“zero” and “pressure’, and
is coupled with a holder magnet 37. The holder magnet

37 is connected with the flow sensor 13 via an elecironic
control unit 38.

Mode of Operation

The driver pre-selects a desired tire pressure, either in
increments or continuously, with the regulating valve 9.
This pressure is delivered from the relay valve 5 via the
supply line 12 to the axle valve 11 and 1s indicated to the
driver at the manometer 9’

If the driver decides to bring the tire pressure to the
pre-selected pressure, then he actuates the switch 36.
The magnet of the axle valve 11 switches over to this
pressure, and the supply line branches 12’ and 12" lead-
ing to the valves 24 and 25 are placed under pressure.
The valves 24 and 25, under the effect of the pressure,
switch over to the open position, counter to the spring
force. Air from the supply container 3 flows via the
relay valve 5, the axle valve 11 and the valves 24, 25
into the tires 20, 21 and fills the tires to the selected
level. When there is a reduction of pressure in the tires
20, 21, the air flows through the relay valve 5 to the
outside. The flow sensor 13 indicates a flow process to
the electronic control unit 38, and the holder magnet 37
holds the switch 36 in the closed position.

If the tire pressure has adjusted to the preselected
pressure, then no further air flows between the relay
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~valve 5 and the tires 20 and 21. The electronic control
 unit 38, by means of the sensor 13, recognizes the signal

for “no flow”, and the holder magnet 37 is switched off.
‘The switch 36 opens and assumes its position of rest.

The axle valve 11, now lacking electrical current, like-
wise switches back to its initial position and bleeds the

‘close, under the effect of the higher flow velocity; this
- velocity had previously been less because, in the case of
pressure reduction via the relay valve, for instance, a
backup of pressure was caused by the pre-selected pres-
sure and by the effective combination of the two supply
line branches 12’ and 12'" into the one supply line 12,
whose inside diameter was of equal size. The same ef-

fect as set forth just above can also be attained by means

ofa supplementary throttle 40 at the axle valve 11 or

~ between the axle valve 11 and the relay valve 5.

- The two control valves 24 and 25 disposed on the

‘'wheels 20 and 21 are 2/2-way valves having at least one
| thrott]e restrlctlon, embodied by the vénturi means 28
 and 29. The effect of the'tire préssure is’ compensated
for on the closed valve 24 or 25. The opening pressure

~of 'the valve 24 or 25 counter to the spring force is

| somewhat below the minimum permissible tire pressure.
‘Depending on the level of the pre-selected pressure

~ and the actual tire pressure, the air flows either mnto or

~out of ‘the tires. The throttle in the valve 24 or 25 is
‘dimensioned such that it presents little resistance to the

7 -_normal ﬁllmg and emptying of the tire. When préssure
in the tire is being reduced, the air quantities leaving the

tires are combined at the axle valve 11. The quantity

flowing through the common line determines the flow
velocity at the wheel valve. Since in this case there 1s
‘virtually no throttling at. the wheel valve, the pressure

~ in the line up to the axle valve 11 is approx1mate1y equal

to the tire pressure.

If the rotor connection 16 or 17 is relieved by the

- reversal of the axle valve 11, a substantially higher
~ quantity of air could flow out of each tire 20 and 21.

- However, this causes a pressure drop at the throttle in

the valve 24 or 25, which additionally acts upon the
valve 24, 25 and closes the valve. The wheel supply

 lines 12, 12’ are bled completely and the sprmg force

holds the valve 24 or 25 closed.

In known tire-pressure regulating systems, the con-
trol valves dtSposecl on the tire close at low pressures
because of spring force. To this end, a severe throttling
‘must be effected between the tire and the valve. This
throttling is attained by the appropriate embodiment of
the wheel valves. However, because of this throttling,
which is either constant or self-regulating, the air
- throughput is correspondingly low and the regulatmg
times are very long. -

In the tire-pressure regulating system according to
the invention, a substantlally hlgher air throughput 1s

S

- supply :line -branches 12’, 12”. The valves 24 and 25
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possible. The switching of the axle valve 11 means that
two very different air quantities can be controlled,
which reinforce the switching process. The air quantity
for relieving the rotor connections 16 and 17 to the
wheels is substantially higher (when identical line cross
sections are combined, approximately twice as high)

than in the case of tire pressure reduction. When the tire
pressure is being reduced, the control valves 24 and 25

disposed on the wheels remain opened. The higher air
throughput during bleeding then results in a high clos-
ing force at the valves 24 and 25, because of the pressure
drop at the throttles 28, 29; this closing force is rein-
forced by the compression spring and assures reliable
and rapid closure -of the valve.

The foregoing relates to a preferred exemplary em-
bodiment of :the invention, it being understood that

‘other embodiments and variants thereof are possible

within the spirit and scope of the invention, the latter
being defined by the appended claims.

~What is claimed as new and desired to be secured by
Letters Patent of the United States:

1 A tlre-pressure regulatmg system for varying the
pressure in vehicle tires while driving, said system in-
cludes a compressed-air supply device which is.con-
nected with said vehicle tires via a supply line, said
system further including rotor connections, control
valves, flow restrictive means and an adjustable regulat-
ing valve, as well as a shut-off valve and an axle valve
being dlsposed downstream of said regulating valve,
characterized in that said axle valve is connected to said
supply line on an inlet side and to a pair of branch sup-
ply lines on its outlet side, said axle valve having two
switching positions, and further wherein in one switch-
ing position of said axle valve said pair of branch lines -
are connectable to the supply line leading back to a
relay valve and in the other switching position the
branch lines are connectable to a relief means.

2. A tire-pressure regulating system as defined by
claim 1, characterized in that said supply line has ap-
proximately the same cross section as said supply
branch lines. ,

3. A tire-pressure regulating system as defined by
claim 1, characterized in that said supply line further
includes a throttle means.

4. A tire-pressure regulating system as defined by
claim 1, characterized in that said relief means is embod-
ied separately for each supply branch line.

5. A tire-pressure reguiating system as defined by
claim 1, characterized in that said control valves utilize
a pressure drop from said flow restrictive means as an
aid to switching. |

6. A tire-pressure regulating system as defined by
claim 2, characterized in that said relief means is embod-

ied separately for each supply branch line.
| Tk x k% ¥



	Front Page
	Drawings
	Specification
	Claims

